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Description

The SHF C653 A is a RoHS compliant limiting amplifier which operates at data rates up to 120 Gbps and with
clock signal up to 70 GHz for use in broadband test setups and telecom transmission systems. The AC-coupled
differential inputs can be driven single-ended by terminating the unused input. For input signals >150 mV the
output voltage will be clipped to 600 mV.

Features

e Supports data rates up to 120 GBit/s

e  Supports clock frequencies up to 70 GHz

e  Output amplitude control

e Output crossing control

e  Qutput signal speed (trim) control

e Single ended or differential operation (either In or In! or both can be used)

e 600 mV single ended output swing

Applications

e  100GbE, 200GbE, 400GbE and 1TbE system evaluation & development
e  Telecom transmission

e  Broadband test and measurement equipment

Accessories

e  +5V Power Supply Desktop Adapter

e  Functional Earth Cable = Connection to test setup ground has to be set up first before any other
connection to prevent instrument damage!

e  Mini-USB cable
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Block Diagram

SHF
C653 A
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Limiting
Amplifier
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Mini-USB +5V

RS

Specifications

Absolute Maximum Ratings

Parameter i i Comment

Peak-to-Peak

RF Input Voltage mV Vin 900 Single-ended
External DC Voltage on .
i = +
RF Input Ports \" Vbcin 6 6 AC coupled input
E D
xternal DC Voltage on \" Vbcout -6 +6 AC coupled output

RF Output Ports

DC Supply Voltage Vv Vee 0 +6

Input Parameters

Parameter Unit Symbol Min Typ Max Comment
Minimum Data Rate Gbps Rin,min 1
Maximum Data Rate Gbps Rin,max 120
Peak-to-Peak
Input Voltage mVpp Velkin 150 850 Single ended
Output Parameters
Parameter Unit  Symbol Min Typ Max Comment
450 500 600 > 64 GBaud
530 600 700 | <64GBaud
Output Voltage mV Vout Eye Amplitude,
Single-ended,
Adjustable up to -10 dB
Output Jitter, RMS value fs Jrms 500 800
Small Signal Gain dB Gp 23 25 Tambient=25°C
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Power Requirements

Parameter Unit Symbol Min Typ [\ EVe Comment

Supply Voltage \Y Vee +4.8 +5.2 2.5x 0.7 mm DC Power Jack
Supply Current mA lee 280 300

Power Dissipation W Pd 1.4 @ Vcc=+5V

Mechanical Characteristics

Parameter Unit Symbol Min Typ Max Comment
Input Connectors Q 50 1.85 mm (V) female
Output Connectors Q 50 1.85 mm (V) female
Dimensions mm See page 12
Weight g 90

Conditions

Parameter Unit Symbol Min Typ Max Comment

Operating Temperature °C Tambient 15 35
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Remote Interface & Software

The Limiting Amplifier is controlled by the easy-to-use software package SHF Control Center (SCC). The
amplitude, crossing, output signal speed (trim) and the RF output state (on/off) can be set and are displayed

in the graphical user interface (GUI).

& SHF Control Center

Program View Help SHF Local
Device Manager ‘ SHF C653 A ‘

- O b
SCC Version: 2.12.22

SHF C653 A o
Connection Co53A
7
Connected o
Show Logfile
Settings
;
Operation
Supply detected I Amplitude:
P = 005 Vv —[
on Trim:
In % o[ o
Store Crossing:
Initial Values
Temperature
32°C

GUI - SHF Control Center SCC
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Typical Output Eye Diagrams

Output Signal Measurement

The measurements below had been performed using a SHF C603 B Mux (PRBS 23!-1) and a Tektronix DSA
8300 Digital Serial Analyzer with Phase Reference (82A04B-60G) and 70 GHz Sampling Module (80E11). The
input of the module is driven single ended. The outputs of the module had been connected directly to the
DSA input.
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Output Amplitude Adjustment

The measurements below had been performed using a SHF C603 B Mux (PRBS 23!-1) and a Tektronix DSA
8300 Digital Serial Analyzer with Phase Reference (82A04B-60G) and 70 GHz Sampling Module (80E11). The
input of the module is driven single ended. The output of the module had been connected directly to the DSA
input with a 6 dB attenuator.
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Output Signal Speed (Trim) — Adjustment

The measurements below had been performed using a SHF 12105 A BPG (PRBS 23!-1) and a Tektronix DSA
8300 Digital Serial Analyzer with Phase Reference (82A04B-60G) and 70 GHz Sampling Module (80E11). The
input of the module is driven single ended. The output of the module had been connected directly to the DSA

input with a 6 dB attenuator.

S & 55 B ) ) Bunsiens Trig [Free Run
NRZ | Amplitude .

)

B | woomviaiv B
S+ PhaseRel (C7.C8)

Characterize Pass & |1 Rise

Bl M| ~| 6000005

Measurement

v 8| 125em12/472023
Waveform o
B | [ 000mvdv |

2 (@ wimos1 B

20F
|

50 Gbps @ TRIM =100 %

Triggered Toktronpx | X|
~ AcgMode [Sample ~

/[0 b (%€ || We | @8 ]| Q|| 7V]| O8] (15t

S & 2 @ ] ) Ruwstonsy Trig Free Run
NRZ  »| Amplitude  ~

W - woomvien [Bf: oov
=» PhaseRef (C7_C8)

Characterize Pass = |1 Rise

BI: (M ~| soocoops/giv 8| 291408ns B [ B || 126PM12/472023
Measurement Waveform O
FE |

(M wmos1 B

50 Gbps @ TRIM = 60 %

Triggered Tekdtronix | X
~  AcqMode [Sample

| (X LX) ¢ @8] Q| 7| [ac (o [TV AL D2

S & % @ W D Bunstepy| rig Free Run
NRZ  +| Amplitude | | ZXa

»

wvidv [l =| oov
=» PhaseRef (C7_C8)

Characterize Pass = |1 Rise

Bl: (M ~| 6oooo0psidv B
Measurement
BE |3ral
4 L]

Waveform 0
B 100.0mV/div

2qF
=

50 Gbps @ TRIM = 20 %

Triggered Telaronix | X|
~  AcqMode [Sample ~

VEZI_'EOE'#QNNIV

Triggered Tekaronbe | x|
= Acq Mode [Sample  ~

5 &) 3 8 ] > Runisteps| rig Free Run

NRZ v| Amplinude <] |ZRe |3 || 2D0 | BE || DRE| 4 | @5 | Q |0 ||Ac| S |7V AL [ OF ) D

= PSSR, | ' S S,

B - 1000mvidi o oov 8l (M -] soocoopssiv B C| 2013918ns BT [ B 226 pmazas2023
Z» PhaseRef (C7_C8) Measurement Waveform i

Characterize Pass 8| |1 Rise BE |[3rFall W 1000mvsdiv |
L] 6.600000ps |l

s IO
2 QF BB | 4RMS) B
[ ]

2388061 a64.8142fs

50 Gbps @ TRIM = 80 %

e Triggered Tektronix
] 31 @ ] ) BuaiStepsy Trig Free Run ~  AcqMode Sample

| anpiude || 2Ea) |34 (1) b6 K| Wb | @8 Q |t ||| v (0] (2] 0

. A— o G =
e, -

»

Bl (M| ~| coocoopssen 5 2004158ns [ [ B

Measurement

=» PhaseRef (C7_C8)

Characterize Pass 2] |1 Rise

‘Waveform 13 ]
B | B 1000mv/div
00000 (@ wimDB1 B

20F
|

50 Gbps @ TRIM =40 %

= Triggered D ———]
B & %5 8 ] 1 [Buistonay) Trig |Free Run ~ AcqMode |Sample

NRZ _-| Ampitude _~||XRa |33 (X (DX ZRE) 48 | @8 Q IV AF DTV A DD

Bl (M -] 600000ps/dv
Measurement
BE Brall

120 PM 12/4/2023
=» PhaseRef (C7_C8)

Characterize Pass & |1 Rise
|

Waveform )
BB | |J 1000mV/div
B wimos1 B

20F 4RMS)  WE
] B sa0s

182fs

50 Gbps @ TRIM=0%

SHF reserves the right to change specifications and design without notice

VO0O1 - Dez. 14, 2023 - Page 9




Data Sheet SHF C653 A

SHF Communication Technologies AG

Output Signal Crossing — Adjustment

The measurements below had been performed using a SHF 12105 A BPG (PRBS 23!-1) and a Tektronix DSA
8300 Digital Serial Analyzer with Phase Reference (82A04B-60G) and 70 GHz Sampling Module (80E11). The
input of the module is driven single ended. The output of the module had been connected directly to the DSA
input with a 6 dB attenuator. A maximum Crossing adjustment range can be achieved at a max. input

amplitude of 150 mV. With increasing the input amplitude the range of the crossing adjustment will be
reduced.
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Typical Measurement Results

Data Input Sensitivity

The measurements shown below had been performed using a SHF C603 B Mux (PRBS 231-1), a SHF 11104 A
Error Analyzer, a Tektronix DSA 8300 Digital Serial Analyzer with Phase Reference (82A04B-60G) and 70 GHz
Sampling Module (80E11) to determine the data input eye height. The input of the module is driven single
ended. The input signal had been reduced until a BER limit of <10 had been achieved.
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Output Voltage

The measurements shown below had been performed using a SHF 78122 B Signal Generator, an Agilent
86100B DCA with Precision Time Base Module (86107A) and a 70 GHz Sampling Head (86118A) to determine
the output amplitude. The input of the module is driven single ended. The output of the module had been
connected directly to the DSA input with a 6 dB attenuator.

Output voltage in single ended drive (sinusoidal input)
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Typical S-Parameters
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Mechanical Drawing
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